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Abstract: Cognition of correlations offers the possibility to evaluate complicated characters by evaluating 
the less complicated ones. Multiple correlations are useful in finding a balance between principal characters 
studied in breeding programs. The aim of the study was the evaluation of principal component characters of 
production capacity in a collection of 24 landraces of sweet pepper landraces from West Romania. Evaluated 
characters were: number of fruit per plant, fruit length, fruit diameter, fruit weight, pulp thickness, pulp weight, 
number of seeds in fruit, production of fruits per plant. The evaluated collection presents incresed variability for 
number of fruits per plant, average weight of single fruit and fruit pulp weight. Production of fruit per plant, fruit 
diameter and fruit length are lower. Production of fruits per plant is influenced in proportion of 50% by fruit 
number and secondly by fruit diameter. Fruit diameter has a significant and major contribution (over 70%) on 
fruit weight, less important beeing the fruit length and diameter, pulp thickness. From simple regressions study 
we conclude that single fruit weight is influenced by fruit diameter and pulp thickness, and production per plant 




Pepper is cultivated on large areas in all parts of the world, having a great varibility of 
cultivated varieties. We mention that many cultivated species have similarities regarding trait 
variability. Cognizance of trait variability and their connection is extremely useful in breeding 
process, especially in germplasm diversification. At least 4 species have sweet and hot fruits, 
in all species the sweet taste is associated with round shape of fruits, there is also a connection 
between intensity of fruit color prior to maturity (from pearl white to intense green), and 
during maturity (light yellow to dark red), similarities regarding the position of fruit (erect or 
bent), regarding the shape of fruit (from round to very oblong, sharp or obtuse cap) 
(BOSLAND şi colb., 1996) 
Linkage groups in pepper are almost completely determined, they establish the 
connections between traits. High variability may present less obvious correlations, in genetic 
material that hasn`t been studied. High percentage of cross pollination can also lead to this 
situation, it varies from 10% in normal conditions to 80% in stress conditions. This situation 
is more frequent in some varieties, as for variety grossum. (BLUM şi colab., 2002) 
Production capacity is a complex character, a result of few morfological components: 
number of flowers, fruit size, pulp thickness, fruit weight. All of these characters are specific 
to every variety and highly influenced by growing and developing conditions.(Moóorn and 
Zatykóo, 1995) 
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Sweet pepper has a high variability of characters and few correlations between 
characters. Fruits may have a weight from 50g to 150g. (Ifrim Aurelia, 2003).   Number of 
fruits per plant, correlated with fruit size, must exceed the value of 10 fruits. (Glăman and 
colab., 2002) An important role in this issue has the number of leafs on main axis. It can vary 
from 5 to over 20, depending on the genotype (extreme values beeing 2 and 40). Observing 
this aspect is important because it influences plant precocity and virility, two negatively 
correlated characters. (Marcelis and Baan Hofman-Eijer, 1995). 
Establishing the correlations between characters, and the degree of their reciprocal 
influence is very helpful in selection procedures. Cognition of correlations offers the 
possibility to evaluate complicated characters by evaluating the less complicated ones. 
Multiple correlations are useful in finding a balance between principal characters studied in 
breeding programs.  
 
MATERIALS AND METHODS 
 
The aim of the study was the evaluation of principal component characters of production 
capacity in a collection of sweet pepper landraces from West Romania. The 24 landraces 
collected from counties Arad, Timis and Bihor were compared to genotype Cristal. The study 
was conducted by evaluating through biometrical measurements of some morphological fruit 
characters that contribute to prodictivity, some of them beeing also involved in fruit quality. 
Measurements were made when harvesting the fruits, and the result interpretation was made 
by adequate statistic methods.  (Ciulca, 2004) 
 The evaluated landraces are different among each other by fruit size, fruit color, 
precocity and resistance. Previous studies have shown that they are distinct populations, with 
genetic differences, so they can be used as a initial material in breeding process. Their study is 
important because breeding programs lack of gene sources, and number of breeding programs 
for pepper in Romania have decreased in last years. Also. Local landraces are slowly 
disapearing, losing some valuable genes.  
 Evaluated characters were: number of fruit per plant, fruit length, fruit diameter, fruit 
weight, pulp thickness, pulp weight, number of seeds in fruit, production of fruits per plant.  
 
RESULTS AND DISCUTIONS 
 
The evaluated collection was consisted of 24 landraces of sweet pepper, genotype 
Cristal beeing used as a control. Variability was high for all studied characters. (Table 1)  The 
major differences among genotypes are for the character number of fruit per plant, for average 
weight of a single fruit and fruit pulp weight. Anyway, plant production varies less, as for 
fruit diameter and fruit legth. This situation suggests that production per plant can be achieved 







































Cristal (control) 11,42 6,70 5,16 59,36 0,55 41,33 161,00 488,41 
Gelu TM 8,33 7,47 4,80 59,66 0,47 45,97 171,42 334,47 
Aldeşti AR 8,00 8,55 5,29 70,48 0,52 62,29 232,90 456,62 
Cutina TM 13,6 3,23 5,13 55,19 0,48 38,59 166,12 491,93 
Şimian BH 11,6 7,27 6,69 88,33 0,48 71,73 294,60 652,76 
Altringen TM 7,88 8,80 5,29 70,61 0,40 53,27 285,09 414,46 
Satchinez TM 9,87 9,78 4,85 73,92 0,51 58,03 204,00 485,61 
Temereşti 1 TM 11,62 8,48 4,26 46,10 0,40 31,47 214,66 386,45 
Temereşti 2 TM 6,86 10,21 5,88 117,50 0,61 94,17 238,66 544,85 
Şiria AR 19,50 8,18 4,88 62,81 0,45 50,56 201,66 648,94 
Girişu de Criş BH 19,14 9,06 4,41 65,41 0,46 52,91 216,16 814,95 
Fiziş BH 13,16 10,05 6,08 89,99 0,45 72,42 273,83 820,18 
Tomnatic TM 21,16 6,83 4,38 46,63 0,53 38,25 195,66 733,29 
Ceica BH 8,57 8,91 5,08 77,96 0,48 58,36 241,60 575,74 
Cenad TM 10,11 7,63 5,08 66,53 0,46 51,61 209,66 491,10 
BelinŃ 1 TM 9,40 8,91 4,73 71,93 0,48 56,92 218,33 465,49 
Tăgădău AR 12,10 8,66 4,21 47,05 0,38 34,27 235,00 436,65 
Ohaba Lungă TM 11,88 8,61 4,24 58,03 0,44 44,60 333,28 477,14 
Vinga AR 12,66 8,00 3,66 33,71 0,34 23,93 223,30 335,23 
Begheiu Mic TM 11,5 9,73 4,16 48,52 0,41 35,84 229,83 498,79 
Buteni AR 7,2 7,81 5,66 71,78 0,63 57,62 220,33 337,87 
Pordeanu TM 11,22 8,06 3,61 38,74 0,41 28,94 235,67 312,72 
Dudeştii Vechi TM 7,5 8,05 5,18 69,90 0,71 63,64 279,80 405,26 
ChesinŃi AR 9,00 8,20 4,91 79,77 0,63 61,67 247,33 457,95 
Rieni BH 6,16 8,35 4,13 56,30 0,48 42,79 182,40 289,63 
 
According to the analysis of multiple regresion variance table regarding the influence of some 
quantitative traits on production per plant in different landraces of sweet pepper (Tablel 2), it can be 
observed that 88,93 % of production variability is due to contribution of five characters. The 
highest significant contribution (50,17 %) in production per plant for examined material has 
the number of fruit per plant, followed by fruit diameter that influences the production in 
proportion 37,39 %.  
Fruit length ant weight have significant contributions in achieving the production, but 
their contributions are lower (under 10 %). Pulp thickness has a very low and statistical 
nonassured influence on production capacity in studied material.  
According to the previously presented results, in order to identify populations with a 
superior production per plant, the selection criteria should be number of fruit per plant and 
fruit diameter.  
By the results of analysis of multiple regresion variance presented in table 3 we can observe 
that approximately 86,28% of production per plant variability can be explained by influence of 
number of fruit per plant and fruit weight. In this case, the two characters contribute significantly and 
approximately equal in production per plant. 
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Regarding the fruit weight (Table 4), 96,95% of this trait variability can be explained 
through the other four characters of the fruit. Fruit diameter has a significant and major 
contribution (over 70%) on fruit weight. The smallest contribution in fruit weight has the pulp 
thickness. Therefore, obtaining fruit with high weight means selection for high fruit diameter. 
Table  2 
Analysis of multiple regression variance regarding the influence of some quantitative traits on production per 
plant in different landraces of sweet pepper  
 
Variability source SP GL s2 Test F 
Regression 451592 (100 %) 5 90318,4 F=30,54** 
Number of fruit/plant (x1) 226560 (50,17 %) 1 226560 F=76,60** 
Fruit length (x2) 41445,4  (9,17 %) 1 41445,4 F=14,01** 
Fruit diameter  (x3) 168843 (37,39 %) 1 168843 F=57,08** 
Fruit weight  (x4) 13871,6 (3,07 %) 1 13871,6 F=4,69* 
Pulp thickness (x5) 872 (0,20 %) 1 872 F=0,29 
Residual 56199 19 2957,86  
Total 507791 24   
 
               y = -471,04 + 33,59x1 + 18,35x2 + 52,11x3 + 3,52x4 -90,65x5          R2= 0,8893 
Table 3 
Analysis of multiple regression variance regarding the influence of fruit number and weight on production per 
plant in different landraces of sweet pepper 
 
Variability source SP GL s2 Test F 
Regression 438148 (100 %) 2 219074 F=69,20** 
Number of fruit/plant (x1) 226560 (51,71 %) 1 226560 F=71,57** 
Fruit weight (x2) 211538  (48,29 %) 1 211538 F=66,84** 
Residual 69643 22 3165,6  
Total 507791 24   
 
                            y = -244,094 + 33,78x1 + 5,54x2                     R2= 0,8628 
Table 4 
Analysis of multiple regression variance regarding the influence of some quantitative traits on fruit weight in 
different local landraces of sweet pepper 
 
Variability source SP GL s2 Test F 
Regression 7582,81 (100 %) 4  F=159,40** 
Fruit length (x1) 991,54 (13,07 %) 1  F=83,37** 
Fruit diameter  (x2) 5383,7  (70,99 %) 1  F=452,69** 
Pulp thickness  (x3) 2967,2 (3,91 %) 1  F=24,95** 
Pulp weight  (x4) 910,85 (12,03 %) 1  F=76,59** 
Residual 237,85 20   
Total 7820,66 24   
 
                         y = 13,55 – 0,36x1 + 0,83x2 – 17,43x3 + 1,16x4         R2= 0,9695 
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 Study of correlation coeffcients between evaluated characters shows that production of fruit 
per plant is very significantly dependent on fruit number, on fruit diameter and pulp weight. Fruit 
weight depends on fruit diameter and pulp thickness, fruit length not beeing important. Fruit 
length is correlated only with number of seend per plant, and the number of fruit per plant is 
not dependent on neither of evaluated traits.(Table 5)   
 Table 5 
Correlation coefficients betwen traits in local landraces of sweet pepper 














Fruit length -0,016 0,356 -0,071 0,373 0,418* -0,216 0,134 
Fruit diameter  0,824*** 0,474* 0,817*** 0,248 -0,233 0,384* 
Fruit weight   0,538** 0,982*** 0,312 -0,347 0,374 
Pulp thickness    0,595** 0,004 -0,311 0,013 
Pulp weight     0,354 -0,325 0,383* 
Number of seeds 
     -0,166 0,144 




1. The evaluated collection presents incresed variability for number of fruits per plant, 
average weight of single fruit and fruit pulp weight. Production of fruit per plant, fruit 
diameter and fruit length are lower.   
2. Production of fruits per plant is influenced in proportion of 50% by fruit number and 
secondly by fruit diameter.  
3. Regarding the number of fruits per plant and average weight of one fruit, over 86% of 
production is due to these two factors. 
4. Concerning the single fruit average weight, the fruit diameter has the major 
contribution  (70%), and less important contribution from fruit length and pulp thickness.  
5. From simple regresions study we conclude that single fruit weight is influenced by 
fruit diameter and pulp thickness, and production per plant depends on number of fruits per 
plant and friut diameter.  
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